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Abstract 



PROBLEM TO BE SOLVED: To avoid ink oozing and inclusion of a bubble without marring the ink 
filling ability by forming a communication path, one end of which communicates with a common fluid 
chamber and the other end of which communicates with the atmosphere aperture for bubble 
discharging into a communication shape which becomes acoustically a comliance component or an 
inertance component. 

SOLUTION: The compliance component is proportional to the volume of the fluid in a flow path and 
indirectly proportional to the bulk modulus of elasticity of the fluid when the flow path is not changed. 
Alternatively the inertance component is proportional to the flow path length and indirectly proportional 
to the sectional area. A common fluid chamber 19 connecting the communicating path 42 is formed 
along a pressurizing fluid chamber 18 group, are here, formed longer than the pressurizing fluid 
chamber 18 group and 8 communicates with the communication path 42, while continuously narrowing 
an end part 19a thereof. Thereby, when a bubble is included in the communication path 42, even if the 
bubble moves to the common fluid chamber 19, the bubble stays at the end part 19a and is prevented 
from moving to and approaching the pressurizing fluid chamber 18 and an ink discharge extraneous 
and undischargeness can further reliably be prevented. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[The technical field to which invention belongs] This invention relates to the ink jet arm head which has 

an atmospheric-air opening for cellular discharge especially about an ink jet arm head. 

[0002] 

[Description of the Prior Art] An ink jet recording device does not almost have the vibration at the time 
of record, and the noise, and since colorization is easy, it is used for others, facsimile, a copy, etc. which 
output the data of digital processors, such as a computer. [ printer ] A nozzle for such an ink jet 
recording device to carry out the regurgitation of the ink drop, Ink passage where ink is pressurized with 
actuator elements, such as an electric machine sensing element, an electric thermal-conversion object, 
etc. which were established corresponding to the nozzle, and this actuator element (a "pressurization 
liquid room" is called hereafter.) Record of a high speed, high resolution, and high quality is performed 
by using for a recording head the ink jet arm head which it had, and carrying out the regurgitation of the 
ink drop to a record medium (that to which an ink drop adheres) from a nozzle according to a record 
signal. 

[0003] By the way, although the increment in the number of nozzles of an ink jet arm head, and the 
densification of the degree of integration of a nozzle and detailed-izing of the diameter of a nozzle are 
needed with the demand of high-speed record and high-definition-izing to an ink jet recording device If 
air bubbles exist in the pressurization liquid interior of a room at the time of pressurization, an on- 
demand mold ink jet arm head will produce a fatal defect, in order to make the ink of the pressurization 
liquid interior of a room inject from a nozzle by pressurizing the pressurization liquid interior of a room 
with an actuator element, and changing the capacity. That is, since the bulk-modulus of air bubbles is 
small, all the pressure waves produced by capacity change of a liquid room will be consumed by the 
volume change of air bubbles, the pressure wave for making ink inject will no longer spread in ink, and 
ink will not be injected. 

[0004] Then, although it is necessary to discharge the air bubbles of the pressurization liquid interior of 
a room usually, from it being necessary to perform cellular discharge, when [ a certain ] it is 
inconvenient and air bubbles mix in the pressurization liquid interior of a room in order to maintain a list 
function, when being filled up with ink only after a product is completed For example, the atmospheric- 
air opening for cellular discharge is prepared in the edge of the common liquid room which is open for 
free passage in each pressurization liquid room through an ink supply way, and supplies ink to it, and it 
enables it to discharge air bubbles as indicated by JP,4-216939,A. 
[0005] 

[Problem(s) to be Solved by the Invention] However, in the multi-nozzle ink jet arm head which has two 
or more nozzles especially, in driving to coincidence many channels (semantics of the portion which 
consists of an actuator element, a pressurization liquid room, and a nozzle with a channel), the leakage 
of the pressure wave from a pressurization liquid room spreads to the common liquid interior of a room, 
and the common liquid interior of a room and intense pressure fluctuation occur. Moreover, an ink jet 
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arm head is carried in carriage, case [ like the serial mold recording device which records by the 
migration scan of carriage ], by fluctuation of the acceleration accompanying the migration scan of 
carriage, ink pressure fluctuation occurs and the pressure fluctuation in the common liquid interior of a 
room occurs similarly. 

[0006] And since fluid resistance of the fluid resistance of the free passage way which usually opens 
from a common liquid room to an atmospheric-air opening for free passage rather than the fluid 
resistance of the ink supply way for supplying ink to a pressurization liquid room from a common liquid 
room is made small When the common liquid interior of a room and intense pressure fluctuation occur, 
ink oozes out from the atmospheric-air opening for cellular discharge, and it adheres to the nozzle 
surface etc., and becomes causes, such as turbulence of an ink discharge direction, and flight velocity 
turbulence of an ink drop, and record quality deteriorates. With it, cellular mixing from an atmospheric- 
air opening is produced, and these air bubbles may remain to the common liquid interior of a room, or as 
it moves to the pressurization liquid interior of a room and being mentioned above, it may have a bad 
influence on the ink drop regurgitation. 

[0007] This invention is made in view of the above-mentioned point, and it aims at enabling stable high 

quality record. 

[0008] 

[Means for Solving the Problem] In order to solve the above-mentioned technical problem, an ink jet 
arm head of claim 1 Two or more pressurization liquid rooms which two or more nozzle and each nozzle 
open for free passage, and 1 or two or more common liquid rooms which supply ink to each 
pressurization liquid room, An end was open for free passage in said common liquid room, and the other 
end considered said free passage way as a configuration which makes a passage configuration which 
serves as a compliance component or an inertance component acoustically in an ink jet arm head which 
has a free passage way which is open for free passage to an atmospheric-air opening for cellular 
discharge. m . 

[0009] An ink jet arm head of claim 2 considered said free passage way as a configuration which has a 
slant range twice [ more than ] the length of from the free passage section with said common liquid 
room to atmospheric-air opening in an ink jet arm head of above-mentioned claim 1 . 
[0010] An ink jet arm head of claim 3 considered said free passage way as a configuration formed in the 
shape of a maze in above-mentioned claim 1 or an ink jet arm head of 2. 

[001 1] An ink jet arm head of claim 4 was considered as a configuration which formed a liquid room in 
the middle of said free passage way in above-mentioned claim 1 thru/or one ink jet arm head of 3. 
[0012] An ink jet arm head of claim 5 considered some [ at least ] wall surfaces of said free passage way 
as a configuration formed by elastic member which has elasticity in above-mentioned claim 1 thru/or 
one ink jet arm head of 4. 
[0013] 

[Embodiment of the Invention] Hereafter, the gestalt of operation of this invention is explained with 
reference to an accompanying drawing. The important section expanded sectional view to which the 
appearance perspective diagram and drawing 2 which show an example of the ink jet arm head to which 
drawing 1 applies this invention meet the decomposition perspective diagram of this ink jet arm head, 
and drawing 3 meets the A-A line of drawing 1 , and drawing 4 are important section expanded sectional 
views which meet the B-B line of drawing 1 . In addition, drawing 2 simplifies and shows liquid room 
structure. 

[0014] This ink jet arm head consists of an actuator unit 1 and a liquid room unit 2 joined on this 
actuator unit 1. The actuator unit 1 has joined the frame 5 which consists of an insulating material which 
encloses the perimeter of two laminating mold piezoelectric devices 4 and 4 and the piezoelectric 
devices 4 and 4 of these 2 train on the insulating substrate 3 with adhesives 6. A piezoelectric device 4 is 
located between the mechanical component 7 and 7 - used as two or more actuator elements to which 
the driving pulse for drop-izing ink and making it fly is given, and these mechanical components 7 and 
7, and comes by turns to arrange two or more non-mechanical components 8 and 8 — used as the 
stanchion section to which a driving pulse is not given. 
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[0015] The liquid room unit 2 The diaphragm section 1 1 The laminating of the nozzle plate 17 which is 
the nozzle formation member which has the 1st photopolymer layer 13 used as the passage formation 
section formed with the photopolymer film (dry film resist) on the diaphragm 12 which it has, the 2nd 
photopolymer layer 14, the 3rd photopolymer layer 15, and the nozzle hole 16 is carried out one by one. 
Each mechanical component 7, two or more pressurization liquid rooms 18 which are the ink passage 
corresponding to 7 --, 18 --, An end is open for free passage to the atmospheric-air opening prepared in 
the ink supply ways 20 and 20 which served as the fluid resistance section which opens for free passage 
each pressurization liquid room 18, two or more common liquid rooms (common ink passage) 19 and 19 
which supply ink to 18 — , the common liquid room 19, and the pressurization liquid room 18, and the 
nozzle plate 17 mentioned later. The free passage way which the other end opens for free passage is 
formed in the common liquid room 20, respectively. This liquid room unit 2 is firmly joined to the 
actuator unit 1 with cement 21 . 

[0016] Here, the substrate 3 of the actuator unit 1 consists of a thing of the quality of the material which 
moreover resembled the piezoelectric device by about 0.5-5mm in thickness, with the piezoelectric 
device, it is desirable for cutting by the diamond wheel to be possible, and the ceramic substrate is used 
in this example. Moreover, between the piezoelectric device 4 of a substrate 3, and 4, the slot 25 is 
formed along the array direction of a mechanical component 7. 

[0017] A piezoelectric device 4 consists of a laminating mold piezoelectric device, as shown in drawing 
3 and drawing 4 , and it carries out the laminating of the thickness of 20-50 micrometers / PZT (=Pb(Zr- 
Ti) 03)27 of one layer, and the internal electrode 28 that consists of thickness of several micrometers / 
the silver and PARAJUMU of one layer (AgPd) by turns. By using a piezoelectric device as the 
thickness of 20-50 micrometers / laminating mold of one layer, low-battery-ization of driver voltage can 
be attained, for example, the field strength of lOOOv/mm of a piezoelectric device can be obtained with 
the pulse voltage of 20-50V. In addition, the material used as a piezoelectric device is not restricted 
above, and can also use the ferroelectric of BaTi03, PbTi03, and NbO(NaK)3 grade generally used as a 
piezoelectric-device material. 

[0018] Each internal electrode 28 of this piezoelectric device 4 is connected to the external electrodes 30 
and 31 on either side which consist of AgPd every other layer. On the other hand, on the substrate 3, 
while forming the common electrode pattern 32 for being located between the laminating mold 
piezoelectric device 4 and 4, and impressing a drive wave to a mechanical component 7, the individual 
electrode pattern 33 for giving a selection signal to a mechanical component 7 is formed. 
[0019] And the external electrode 30 of each mechanical component 7 was connected to the common 
electrode pattern 32 through the electroconductive glue 34, such as a silver paste, and, similarly the 
external electrode 31 is connected to the individual electrode pattern 33 through electroconductive glue 
34. In addition, he is trying for the common electrode pattern 32 to take each mechanical component 7 
and a flow by forming in said slot 25 surface formed in the center section of a substrate 3. And the FPC 
cable 35 is connected to the common electrode pattern 32 and the individual electrode pattern 33, 

respectively. . 
[0020] On the other hand, the diaphragm 12 of the liquid room unit 2 consists of a metal plate of nickel 
(nickel), and is manufactured with the electroforming (electrocasting) method of construction. This 
diaphragm 12 makes the 3rd photopolymer layer 15 side a flat side, as shown in drawing 3 , towards 
intersecting perpendicularly with the direction of a channel, forms diaphragm field 12a from which 
thickness differs, respectively, island-like heights 12b, recess field 12c, and 12d of cementation fields, 
and forms the diaphragm section 1 1 and 1 1 - in a mechanical-component 7 side corresponding to a 
mechanical component 7 and 7 

[0021] Diaphragm field 12a of this diaphragm 12 is a field (thin- walled part) where thickness is the 
thinnest, and is the diaphragm field (resilient part which deforms according to the displacement of a 
mechanical component 7) of the diaphragm section 1 1 which set thickness to about 3-10 micrometers. 
Moreover, island-like heights 12b is a field (heavy-gage rigidity section) where thickness is the thickest, 
and is a cementation field with a mechanical component 7, for example, is formed in the thickness of 
about 20 micrometers or more. Recess field 12c is the field of middle thickness, and is a field for 
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avoiding contact to a mechanical component 7. 12d of cementation fields is the non-mechanical 
component 8 and a cementation field with a frame 5, and they are fields where thickness is the thickest 
like island-like heights 12b, for example, are formed in the thickness of about 20 micrometers or more. 
[0022] The material which forms this diaphragm 12 can form the resilient part which can spread the 
welding pressure by the mechanical component 7 in the pressurization liquid room 18, and the acidity or 
alkalinity-proof over ink is good, and should just be the thing of low moisture permeability. However, it 
is desirable to use the inelastic material which made Young's modulus two or more [ 100kg //mm ], 
when joining to the non-mechanical component 8 with high rigidity as this diaphragm 12. Here, 
although the metal plate of nickel (nickel) manufactured with the electron foaming method of 
construction (electrocasting) is used as mentioned above, resin films, such as a metal membrane [, such 
as SUS, ] and very thin resin film of low moisture permeability, for example, polyphenylene sulfide, 
polyimide, and polyether ape phone, polychlorotrifluoroethylene resin, and aramid, can also be used. 
[0023] Moreover, the nozzle 16 of a large number which are the micropores for making an ink drop fly 
is formed in a nozzle plate 17, and the path of this nozzle 16 is formed in 35 micrometers or less for the 
diameter of an ink drop outlet side. Although this nozzle plate 17 uses the metal plate of nickel (nickel) 
manufactured with the electron foaming method of construction (electrocasting), the metallic material of 
Si and others can also be used. 

[0024] In addition, although one ink jet arm head is manufactured in fact with 64-128 or more 
configurations which arranged two trains of nozzles 16 of one trains [ 32-64 or more ] Since the surface 
equalization processing of the quality of the nozzle plate 17 which has the nozzle 16 of these large 
number is indispensable when the drop configuration of ink and a flight property are determined, it has 
big effect on image quality and more nearly high-definition image quality is acquired, it is forming 
hydrophobic layer 17a to the ink discharge-side side. 

[0025] Furthermore, the ink feed holes 37, 38, and 39 for supplying the ink supplied from the outside to 
the common liquid room 20 are formed in a substrate 3, a frame 5, and a diaphragm 12, respectively, 
and ink is supplied to them through the ink delivery pipe 40 linked to the ink feed holes 37 of a substrate 
3. 

[0026] By impressing a drive wave to a mechanical component 7 through the common electrode pattern 
32, and impressing the selection signal according to a record image to a mechanical component 7 
through the individual electrode pattern 33 in such an ink jet The pressurization liquid room 18 which 
the displacement of the direction of a laminating occurs in the selected mechanical component 7, and 
corresponds to it is pressurized through the diaphram 1 1 of a diaphragm 12, and ink is pressurized, and 
it becomes an ink drop from a nozzle 16, and is breathed out by the pressure buildup of this 
pressurization liquid room 1 8. 

[0027] And in connection with the regurgitation of an ink drop, the ink pressure in the pressurization 
liquid room 18 declines, and some negative pressure occurs in the pressurization liquid room 18 
according to the inertia of the ink flow of this time. Since the diaphragm section 1 1 of a diaphragm 12 
returns to the original location and the pressurization liquid room 18 becomes the original configuration 
by making impression of a drive wave to a mechanical component 7 into an OFF state under this 
condition, further, negative pressure occurs and it fills up with the ink containing the ink delivery pipe 
40 which leads to the ink tank which is not illustrated in the pressurization liquid room 18 from the ink 
supply way 20 through the common liquid room 19. 

[0028] On the other hand, since the ink meniscus after the ink drop regurgitation is returned to the 
regurgitation side side of a nozzle 16 (refill) and is stabilized a little from the regurgitation side (nozzle 
edge section) of a nozzle 16 with surface tension in an inside location after it is drawn inside a nozzle 
16, where this meniscus is stabilized, the ink drop regurgitation by the following drive wave is 
performed. 

[0029] Here, the intense pressure fluctuation in the common liquid room 19 becomes the main factor as 
which the resonant frequency like a fluid of the ink in the common liquid room 20 resulting from the 
structure configuration of the drive frequency of the ink drop regurgitation, the mechanical resonant 
frequency of a carriage drive system, and the common liquid room 19 determines the frequency 
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component of vibration, since the resonant frequency in the common liquid room 20 is about 1 -50kHz 
and, as for the frequency component of vibration which poses a problem, drive frequency is set to 5- 
20kHz in the time of max - number - about dozens of kHz ~ it is a high-frequency component 
comparatively. 

[0030] Then, the concrete example of this invention is explained with reference to drawing 5 or 
subsequent ones. Drawing 5 is typical explanatory drawing showing the 1st example of this invention, 
and two or more pressurization liquid rooms 18 are blocked and shown. In this 1st example, in the ink 
feed holes 39 of each common liquid room 19, the free passage way 42 which an end opens for free 
passage to edge 19a of the opposite side, and the other end opens for free passage to the atmospheric-air 
opening 41 is formed, and this free passage way 42 is formed in the crooked passage configuration 
which serves as a compliance component or an inertance component acoustically. 
[0031] thus, the thing for which the free passage way 42 which opens the common liquid room 19 and 
the atmospheric-air opening 41 for free passage is made into the passage configuration which serves as a 
compliance component or an inertance component acoustically the pressure fluctuation in the 
common liquid room 19 -- the ink from the atmospheric-air opening 41 - oozing out - etc. - it can 
prevent. Then, the compliance of passage elements, such as a free passage way, an inertance, and a fluid 
resistance component are explained. 

[0032] Comp line ANSU is a sound element which works so that the applied pressure may be barred. 
Pressure [ when compressing ] p [N/m2] is expressed with a formula (1). 
[Equation 1] 

p = c 2 p s (1) 

tc tz L > c : i&S Cm/s) 

P : ffiJK C k g/m 8 ) 

s : a; (2) -eft&i'&ftffim 

[0033] The compressibility s when changing volume V from V to V is expressed with a formula (2). 



[Equation 2] 
V-V 



s = 



(2) 



V 

l x v : mtwwftm 

[0034] change [m3] of volume (V-V) - volume— since it is equal to displacement - volume - 
displacement - X [m3] is expressed with a formula 3. 
gquation3] 

[0035] Therefore, pressure [ when compressing ] p [N/m2] is expressed with a formula (4) from these 
formulas (1), (2), and (3). 

[Equation 4] 
p c 3 

p = X ( 4 ) 

V 

[0036] Next, Compliance CA is defined by the formula (5). 
[Equation 5] 
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P = 



(5) 



X : &m&& Cm 8 ] 

[0037] volume [ in / in this formula (5) / compliance ] — it means that displacement is proportional to a 
pressure and compliance. 

[0038] The compliance CA of volume is expressed with a formula (6) from the above-mentioned 
formula (4) and (5). 
[Equation 6] 

C A = (6) 

p c 2 

[0039] Here, a formula (6) can be expressed with a formula (7) when it is defined as bulk-modulus 
K=rho c2 [N/m2]. 

[Equation 7] 
V 

C A = (7) 

K 



**5L S K : (tl5ltt$ CN/m 2 ] 

[0040] An inertance is a sound element which works so that change of a volume style may be barred. 

INTANASUM [kg/m4] is defined by the formula (8). 

[Equation 8] 
d U 

p = M (8) 

d t 



fcft'U dU/dt: Wm%t<Dm<l<0&& Cm 8 /S 3 ) 
P : %mKJl CN/m 2 ) 

[0041] This formula (8) means that the driving pressure force of joining an inertance is proportional to 

an inertance and change of a volume style. 

[0042] Inertance M is expressed with a formula (9). 

[Equation 9] 
m 

M= (9) 

S J 



[0043] The inertance M of a tube is expressed with a formula (10). 
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[Equation 10] 
p 1 

M= (10) 

* R 2 

fc«X, R : Pm©¥» Cm) 

p : S*OSSEeo«K Ck g/m s ) 

[0044] Next, if it is made to pass along a fluid, sound energy will change a place with fluid resistance to 

heat. Resistance is based on viscosity, when pouring a fluid with a pressure p through fluid resistance, 

loss of sound energy cuts. Fluid resistance rA [N-S/m5] is defined by the formula (1 1). 

[Equation 11] 
P 

r A = (11) 

U 



fcrtf U P : CN/m 3 ) 

U : ftmffi. Cm 3 /S) 

[0045] The formula (1 1) means that the driving pressure force of joining fluid resistance is proportional 
to fluid resistance in the style of volume. 

[0046] As for fluid resistance rA [N-S/m5], in the case of the tube of diameter d (m) and length L (m), a 

fluid is expressed with a formula (12). 

[Equation 12] 
1 2 8 tx L 

r A = (1 2) 

n D 4 



fc*:U V : *<*<Dttflt CN • S/m 2 ) 

[0047] Since the free passage way 42 is formed in the passage configuration which has sufficient 
compliance component (henceforth "C component") for before the atmospheric-air opening 41, or an 
inertance component (henceforth "L component") according to this invention at this time and these form 
a high pass filter acoustically, it can suppress transmitting vibration by the high frequency component 
comparatively. In addition, the product of C component value and L component value will determine the 
capacity of a high pass filter. Therefore, even when the intense pressure fluctuation in the common 
liquid room 19 occurs, the ink from the atmospheric-air opening 41 oozes, ** is prevented, and it can 
prevent that air bubbles mix. 

[0048] Here, when deformation does not have the passage itself, C component is proportional to the 
volume of the liquid in passage, and in inverse proportion to the bulk-modulus of liquid (refer to said 
formula (7)). Moreover, L component is proportional to passage length, and in inverse proportion to the 
cross section (refer to said formula (10)). 

[0049] Therefore, in order to give C component to the free passage way 42, the length of the free 
passage way 42 is lengthened, or a path is enlarged, and ink capacity in the free passage way 42 is 
enlarged. In addition, forming a ******** room and installing the cross section of the flow direction of 
ink greatly, the liquid room 42 where ink capacity becomes large in the middle of, i.e., a free passage 
way, can also give C component. [ the free passage way 42 ] Furthermore, all over the free passage way 
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42, forming the wall which consists of an elastic member which has rigid low elasticity also gives C 
component, and it can increase C component so that the passage itself may become deformable. For 
example, forming in a part of wall surface of the free passage way 42 the same thing as the diaphragm 
12 to which the capacity of the pressurization liquid room 18 of this ink jet arm head is changed can also 
give C component, and it can increase C component. 

[0050] Moreover, in order to give L component to the free passage way 42, the length of the free 
passage way 42 is lengthened, or a path is made small. However, since fluid resistance will be increased, 
making the path of the free passage way 42 small can increase L component value by lengthening the 
length of the free passage way 42, when it is the same resistance component. Moreover, adding a mass 
component to the wall surface which has this elasticity as a wall surface which consists of an elastic 
member which has elasticity in a part of wall surface [ at least ] of the free passage way 42 can also give 
L component, and it can increase L component. For example, forming in a part of wall surface of the 
free passage way 42 the same thing as island-like heights 12a (mass component) of the diaphragm 12 to 
which the capacity of the pressurization liquid room 18 of this ink jet arm head is changed, and a 
diaphragm 12 can also give L component, and it can increase L component. 

[0051] On the other hand, the fluid resistance component to the atmospheric-air opening 41 of the free 
passage way 42 is set up so that it may become smaller than the fluid resistance component of the path 
from the common liquid room 19 to a nozzle 16 through the pressurization liquid room 18. By this, 
since the ink outflow from a free passage way becomes easy at the time of the activity of usual ink 
restoration and cellular discharge, the air bubbles of an ink supply system until it results in the common 
liquid room 19 or an arm head do not bar discharging more easily than the atmospheric-air opening 41 . 
[0052] Moreover, even if mixing of air bubbles should be produced from the atmospheric air opening 41 
by adding the vibration from the outside, an impact, etc. to the recording head using this ink jet arm 
head etc., the trap of those air bubbles will be carried out to the free passage way 42, moving and piling 
up to the common liquid room 19 be prevented, and it can prevent the situation of resulting in the 
abnormalities in the ink regurgitation, or regurgitation impossible. In addition, the air bubbles currently 
mixed in the free passage way 42 in this case can be easily discharged with ink by pump actuation 
(reliability recovery device) performed after printing termination. 

[0053] Furthermore, although the common liquid room 19 which has connected the free passage way 42 
as shown in drawing 5 is formed along with pressurization liquid room 1 8 groups, the free passage way 
42 is made open for free passage, forming here for a long time than pressurization liquid room 18 
groups, and extracting the end section 19a continuously. As mentioned above, when air bubbles mix in 
the free passage way 42, even if it should move to the common liquid room 19, piling up by edge 19a 
and carrying out migration penetration at the pressurization liquid room 18 is prevented by this, and it 
can prevent the situation of the abnormalities in the ink regurgitation, or regurgitation impossible more 
certainly by it. Ink restoration can be performed easily, without piling up air bubbles in the common 
liquid room 19 also at the time of ink restoration immediately after exchanging an ink tank (ink 
cartridge) with it etc. 

[0054] The atmospheric-air opening 41 is located and formed on a nozzle train in the same pitch as the 
train of a nozzle 16 further again. When negative pressure suction by the pump actuation which minded 
the cap by the reliability recovery device of an arm head is made to be performed, contact area of the 
cap which contacts a nozzle side is enlarged, that is, it becomes unnecessary to enlarge a cap by this. 
[0055] moreover, the thing for which a liquid room is formed in the middle of a free passage way as 
mentioned above - or by forming a part of wall surface of a free passage way by the elastic member, a 
compliance component etc. can be increased further and the operation effect mentioned above can be 
attained more effectively. 

[0056] Next, typical explanatory drawing in which drawing 6 shows the 2nd example of this invention, 
and drawing 7 are important section expansion explanatory drawings of drawin g 6 . In this 2nd example, 
an end opens the ink feed holes 39 of each common liquid room 19 for free passage to edge 19a of the 
opposite side like the 1st example of the above. Although the free passage way 43 which the other end 
opens for free passage to the atmospheric-air opening 41 is formed and this free passage way 43 is 
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formed in the crooked passage configuration which serves as a compliance component or an inertance 
component acoustically If it is in this free passage way 43, while making it crooked further and making 
it the shape of a maze, it is considering as passage twice [ more than ] the length of length D at the time 
of connecting the between from the free passage section with the common liquid room 19 to the 
atmospheric-air opening 41 with a slant range (the shortest path). 

[0057] Thus, by making the length of a free passage way into a slant range twice [ more than ] the length 
of until it resulting [ from the free passage section with a common liquid room ] in an atmospheric- air 
opening A compliance component and an inertance component increase and it compares with the 1st 
example of the above. The ink from the atmospheric-air opening for cellular discharge by the pressure 
fluctuation of a common liquid room can ooze out, and mixing prevention of the air bubbles from the 
atmospheric-air opening by prevention of mixing of ******, extraneous vibration, etc. and prevention of 
effect in the ink drop regurgitation property in cellular mixing can be attained more effectively. 
[0058] When total of the angle at which it will break into and a free passage way will turn at it by the 
time "the shape of a maze" results [ from a common liquid room ] in an atmospheric-air opening is 360 
degrees or more here, For example, when the square S of the magnitude of arbitration is supposed as are 
shown in drawing 8 , and shown in the case of angle alphal+alpha2+alpha3+alpha4 >=360 degree, or 
drawing 9 , the effective length of the free passage way in the square S says the case of being larger than 
the sum of a square length of two sides. 

[0059] Next, typical explanatory drawing in which drawing 9 shows the 3rd example of this invention, 
and drawing 10 are important section expansion explanatory drawings of drawing 9 . In this 3rd 
example, it is considering as the ink liquid room structure which has arranged the common liquid room 
19 in one side of two or more pressurization liquid rooms 18 to having arranged on both sides of two or 
more pressurization liquid rooms 18 in each above-mentioned example. Even when such ink liquid room 
structure is adopted, the same operation effect as each above-mentioned example can be acquired. 
[0060] In addition, the case where the injection property (ink drop regurgitation property) of a 
pressurization liquid room of being located in the both ends depending on a head configuration differs 
from other pressurization liquid rooms of other produces pressurization ******. This may install the 
structures (a pressurization liquid room, diaphragm, etc.) of the dummy which is because the structural 
difference among both ends has arisen, and is not used for ink injection to both ends as the cure. If it is 
in such an arm head, a dummy pressurization liquid room etc. can be used as a part of free passage way. 
[0061] That is, the diaphragm which installs the pressurization liquid room of this dummy all over a free 
passage way, or attends a dummy pressurization liquid room can be used with a part of wall surface of a 
free passage way, or the island-like heights (mass component) used as that diaphragm and the island-like 
rigidity section can be used as a part of wall surface of a free passage way. By doing in this way, the 
dummy structure is utilizable. 

[0062] In addition, in the above-mentioned example, although the ink jet arm head which pressurizes a 
pressurization liquid room using the displacement of the d33 direction of a laminating mold 
piezoelectric device was explained, it is applicable like the ink jet arm head which pressurizes a 
pressurization liquid room using the displacement of the d31 direction of a piezoelectric device, the ink 
jet arm head using other bimorph mold piezoelectric devices, the so-called bubble jet type using an 
exoergic resistor of ink jet arm head, etc. 

[0063] Moreover, in the above-mentioned example, although the example using the photopolymer as a 
passage formation member which forms ink passage, such as a pressurization liquid room, a common 
liquid room, an ink supply way, and a free passage way, explains, as a passage formation member, it is 
not restricted to this, and a metal, other resin, etc. can also be used. 
[0064] 

[Effect of the Invention] As explained above, according to the ink jet arm head of claim 1, the free 
passage way which an end opens for free passage in a common liquid room and the other end opens for 
free passage to the atmospheric-air opening for cellular discharge Without spoiling the restoration nature 
of ink, since it considered as the configuration which makes the passage configuration which serves as a 
compliance component or an inertance component acoustically, the ink from the atmospheric-air 
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opening for cellular discharge can ooze out, mixing of ****** can be prevented, and the stable high 
quality record is attained. 

[0065] Since the free passage way was considered as the configuration which has a slant range twice 
[ more than ] the length of from the free passage section with a common liquid room to atmospheric-air 
opening in the ink jet arm head of above-mentioned claim 1 according to the ink jet arm head of claim 2 
A compliance component and an inertance component can be increased, a free passage way can be made 
to act as a cellular trap to the air bubbles mixed from the atmospheric-air opening, and the high quality 
record stabilized further is attained. 

[0066] Since the free passage way was considered as the configuration formed in the shape of a maze in 
above-mentioned claim 1 or the ink jet arm head of 2 according to the ink jet arm head of claim 3, a 
compliance component and an inertance component can be increased, a free passage way can be made to 
act as a cellular trap to the air bubbles mixed from the atmospheric-air opening, and the high quality 
record stabilized further is attained. 

[0067] Since it considered as the configuration which formed the liquid room in the middle of the free 
passage way in above-mentioned claim 1 thru/or one ink jet arm head of 3 according to the ink jet arm 
head of claim 4, a compliance component can be increased, the liquid room of a free passage way can be 
made to act as a cellular trap to the air bubbles mixed from the atmospheric-air opening, and the high 
quality record stabilized further is attained. 

[0068] Since some [ at least ] wall surfaces of a free passage way were considered as the configuration 
formed by the elastic member which has elasticity in above-mentioned claim 1 thru/or one ink jet arm 
head of 4 according to the ink jet arm head of claim 5, a compliance component can be increased, a free 
passage way can be made to act as a cellular trap to the air bubbles mixed from the atmospheric-air 
opening, and the high quality record stabilized further is attained. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2 **** s hows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] It is the ink-jet arm head characterized by to make the passage configuration from which said 
free passage way serves as a compliance component or an inertance component acoustically in an ink-jet 
arm head which has two or more pressurization liquid rooms which two or more nozzle and each nozzle 
open for free passage, 1 or two or more common liquid rooms which supply ink to each pressurization 
liquid room, and a free passage way which an end is open for free passage in said common liquid room, 
and is open for free passage to an atmospheric-air opening for cellular discharge in the other end. 
[Claim 2] It is the ink jet arm head characterized by having a slant range twice [ more than ] the length 
of from the free passage section with said common liquid room to [ slant range / said free passage way ] 
an atmospheric- air opening in an ink jet arm head according to claim 1 . 

[Claim 3] It is the ink jet arm head characterized by forming said free passage way in the shape of a 
maze in an ink jet arm head according to claim 1 or 2. 

[Claim 4] An ink jet arm head characterized by forming a liquid room in the middle of said free passage 
way in an ink jet arm head according to claim 1 to 3. 

[Claim 5] It is the ink jet arm head characterized by forming by elastic member in which some [ at 
least ] wall surfaces of said free passage way have elasticity in an ink jet arm head according to claim 1 
to 4. 
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[Drawing 9] 
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[Drawing 6] 
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[Drawing 7] 
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[Drawing 11] 
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